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Description

Field of the Invention

[0001] This invention relates to processing photo-
graphic material, and in particular to a method of and
apparatus for processing in which supply of solution to a
photographic processor is in accordance with sensed
processing parameters.

Background of the Invention

[0002] It is known to supply photographic processors,
in which sensitised photographic material is passed
through tanks containing processing solution, with
replenishment solution from time-to-time in accordance
with the quantity of material as measured passing
therethrough in order to maintain the activity of the
processing solution. Usually, the type of material being
processed is also noted and the amount of replenish-
ment adjusted accordingly. Furthermore, processors
are inspected by operators from time-to-time, usually
before they are brought into operation after a shutdown,
to ensure that the solutions in the tanks are up to the
required levels.

Problem to be Solved by the Invention

[0003] Tanks, of whatever configuration, of photo-
graphic processors are typically replenished with an
excess quantity of solution in order to ensure that the
required minimum levels are maintained at all times.
This excess arises for several reasons, for example: (a)
to avoid the need for frequent inspection of the tank lev-
els by the operator; (b) to offset the carryover of solution
by the material from one tank to the next, which may be
excessive, or may gradually increase with time, due to
wear of squeegees located at tank exits; and (c) the
need to offset any loss due to minor leakage that might
not immediately be noticed. At least some of the excess
solution may immediately go to waste through an over-
flow pipe.

This loss is clearly an unwanted initial cost, but it is also
a cost in terms of the need to dispose of and/or reclaim
undesirable or expensive materials, and thus can be an
environmental problem.

[0004] It is one object of the present invention to pro-
vide control of photographic processing such that con-
sumption of processing solutions and production of
waste solutions are reduced. It is another object of the
invention to provide processing control such that the
chemical activity of the processor is maintained in a
more consistent state.

Summary of the Invention

[0005] In accordance with one aspect of the present
invention, there is provided a method of processing pho-
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tographic material, which may be sensitised film or
paper, wherein the quantity of material passing through
a tank of a photographic processor containing process-
ing solution is sensed and the solution therein is replen-
ished with a first solution after a predetermined quantity
of material has been processed, and wherein, during
processing of the material, the level of the solution in the
tank is sensed and the solution therein is replenished
with a second solution when the level falls below a pre-
determined level.

[0006] Thus, by sensing the solution level in a
processing tank and supplying a second solution when
a low level is detected, less solution need be supplied at
the normal replenishment stages. Furthermore, a solu-
tion that is different from the normal replenishment solu-
tion is added in response to a low tank level. In this
respect, it is to be noted that passage of photographic
material through, and the supply of replenishment solu-
tion to, a processor "conditions” the tanks over time. The
processing conditions, such as quantity and strength of
solutions supplied, and the speed of transport of the
material through the processor, and thus its residence
time therein, are set to correspond to steady-state oper-
ating conditions. In certain instances, therefore, addition
of a normal replenishment solution may cause diver-
gence from the desired steady-state to a new condition,
and this could particularly happen if normal replenish-
ment solution were to be added in response to a fall in
level of solution in a tank. The present invention pro-
vides for a different solution to be supplied in response
to fall in level from that supplied in response to the quan-
tity of material processed. Simply to add further normal
replenishment solution at a time of low level would result
in the strength of the processing solution in the tank
exceeding its conditioned state. Thus, in accordance
with the invention, a second, different solution is sup-
plied, namely one that is less concentrated. Preferably,
the second solution is a mixture of the normal replenish-
ment solution and another solution. The other solution
may conveniently be a so-called "starter” or converter
solution.

[0007] The tank levels may also fall when a processor
is not active, for example when switched off overnight.
However, in such a condition, and excluding leakage
that may be detectable by other means, the likely rea-
son is evaporation. That is to say, the solution will have
lost water, thus becoming more concentrated. In
accordance with the invention, preferably the operating
condition of the processor is sensed, and should a low
level indication be derived when photographic material
is not being processed, then a solution that consists
substantially of water may be supplied to the tank.
[0008] If during processing a tank needs to be sup-
plied with the second solution, this may be due to wear
in the squeegees, or other solution remover, associated
with that tank - squeegees being conventionally
arranged to remove excess solution from the material
as it leaves one tank before passing into the next. In this
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event, excessive solution from the said tank, a develop-
ing tank for example, is being carried over by the mate-
rial into the next tank, a bleach tank for example, with a
detrimental effect on the processing in the second tank.
In accordance with the invention, the low level indication
from the said tank may be used when material is being
processed, to modify, for example to strengthen, the
solution supplied to the second tank so as to ensure the
correct chemical activity for processing of the material
therein. Clearly, this control may be extended to further
tanks, and may also operate in a feedback mode as well
as in the feedforward mode described.

[0009] In accordance with a further aspect of the
present invention, there is provided apparatus for
processing photographic material, comprising:

means for sensing the quantity of material passing
through a tank of a photographic processor contain-
ing processing solution, and for indicating when a
predetermined quantity of the material has been
processed;

means for supplying replenishment solution to the
tank in response to the indication from the quantity
sensing means;

means for sensing the level of solution in the tank,
and for indicating when the level falls below a pre-
determined level; and

means for supplying a second solution to the tank
during processing of the material, in response to
the indication from the level sensing means.

[0010] The level sensing means is preferably located
in an upper region of the tank, and preferably in the
vicinity of an overflow outlet so that the normal level of a
full tank can be maintained.

[0011] Preferably, the apparatus is such as to carry
out the method of the invention.

[0012] The or each tank may have any suitable config-
uration, for example being a conventional deep tank for
large scale processing, or as used in minilabs or micro-
labs, or the newer low volume tanks. The tank may be
formed as a channel, for example of generally U- or V-
shape, in a larger container.

[0013] ltis to be understood that each sensing means
may provide an indication of the parameter sensed in
any convenient manner. This may be by providing a sig-
nal as to its absolute value or that the parameter has
strayed beyond one or more predetermined values. In
the latter instance, an indicator light may be activated,
or deactivated, or a sound signal produced. Additionally,
or alternatively, the indication may be stored for subse-
quent review, on a printout, for example.

Advantageous Effect of the Invention
[0014] The finer level of control of photographic

processing that is provided by the present invention
thus allows a reduction to be made in the amount of nor-
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mal replenishment solution that is supplied in accord-
ance with the quantity of material processed. Less
solution overflows into a waste, or reclaim, pipe, and the
solution to which the material is subjected is maintained
at or nearer to the optimum parameters at all times. In
the latter respect, it is to be noted that real time adjust-
ment can be made not only in respect of a tank that has
a level problem, but that this information can be used in
a feed forward or feed back mode to modify processing
of the material at another stage to take into account a
change in the carryover.

[0015] By monitoring the frequency of supply of the
second solution, wear rate on squeegees, or other proc-
essor components that could result in a fall in the level
of solution in a tank, can be identified. Furthermore, by
fitting more than one tank of a processor with such level
control, the location of a problem can be identified, thus
facilitating maintenance and/or repair.

Brief Description of the Drawings

[0016] Apparatus for, and a method of, processing
photographic material, each in accordance with the
present invention, will now be described, by way of
example, with reference to the accompanying drawing,
which is a schematic elevation of a photographic proc-
essor.

Detailed Description of the Invention

[0017] Referring to the drawing, an exposed sensi-
tised photographic film 2 is shown following a broken
line path through a conventional photographic proces-
sor that comprises deep tanks each containing respec-
tive processing solution. The film 2 initially enters a
developer tank 4, then passes through a bleach tank 6
before entering a wash stage, exemplified by two wash
tanks 8 and 10. It will be appreciated that the number of
tanks in any processing stage may be different from that
exemplified herein. A squeegee 12 removes excess
developer solution from the surface of the film 2 as it
passes from the developer tank 4 into the bleach tank 6
and returns it to the tank 4, and a further squeegee 14
performs a corresponding task as the film 2 passes from
the bleach tank 6 into the first wash tank 8.

[0018] A sensor 16 measures the surface area of film
2 as it enters the processor. This may be done actually
by measuring the width and then combining this infor-
mation with the speed of passage of the film 2 to deter-
mine when a predetermined surface area has been
processed, or by direct measurement of the area. The
type of film 2 being processed is also noted. This infor-
mation may be fed to, stored, or derived in, a process
controller 18, a personal computer, for example. When
the predetermined quantity of film has been processed
for the given type, the controller 18 sends a signal for
the supply of normal strength and amount of replenish-
ment solution to the developer tank 4 from a store 20.
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This may be a pre-mixed solution, or alternatively may
be a succession of concentrates and water that are
added directly to the tank 4. This amount is just suffi-
cient to counteract the amount used up in processing
that quantity and type of film 2 and to offset the amount
estimated to be carried over by the film into the bleach
tank 6 after removal of excess by the efficient operation
of the squeegee 12. The controller 18 similarly controls
replenishment, in accordance with the output of the sen-
sor 16, of the tank 6 with bleach solution from a store
22, taking into account the amount returned to the tank
6 by the squeegee 14.

[0019] A sensor 24 is associated with the developer
tank 4 so as to detect the level of the solution therein,
and is arranged so as to provide a signal to the control-
ler 18 whenever the solution drops below a predeter-
mined level. To minimise the amounts of solution used
in the processor, the predetermined level is set close to
the level of an overflow pipe 26 of the tank 4. The con-
troller 18 also receives a signal indicating whether or not
the processor is actually processing photographic mate-
rial. This signal may come from the film quantity sensor
16, or from another source elsewhere in the processor
(not shown). In the event that the controller 18 receives
input that the processor is processing photographic
material, such as the film 2, and input from the sensor
24 that the solution in tank 4 is below its predetermined
level, then the controller 18 sends a signal to a level top-
up store 28 to supply a solution to tank 4. Store 28 con-
tains a solution that is a mixture of the normal replenish-
ment solution, as in store 20, and a starter solution, and
this is used to bring the level of solution in tank 4 to its
proper value whilst maintaining substantially the same
chemical activity in the tank 4. Whilst this solution may
be pre-mixed, it may alternatively be provided as a suc-
cession of concentrates, some of which may be shared
with store 20, and water added directly to the tank 4.
Normal replenishment from the store 20 will still occur in
dependence on the quantity signal from the sensor 16,
and this will, from time-to-time, result in overflow
through the pipe 26. However, this will still be less then
in conventional processing, due to the reduced amount
supplied from the store 20 in response to output from
the quantity sensor 16.

[0020] A level sensor 30 is associated with the bleach
tank 6 and co-operates in an analogous manner with
the controller 18 to supply reduced-strength top-up
solution from a store 32 so as to maintain the level in the
tank 6 just below its overflow pipe 34.

[0021] In this way, the levels and activities of the tanks
4 and 6 can be maintained accurately with the minimum
of solution supplied thereto and overflowing therefrom,
and this can be done even in the event of loss from the
tanks for any reason. Barring leakage, which may be
detected by additional, conventional liquid detectors,
the expected major reason for activation of the level
sensors 24 and 30 is wear of the squeegees 12 and 14,
resulting in excessive carryover of solution from one
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tank to the next by the film 2. The controller 18 can be
arranged to indicate on a display 36 information relating
to the frequency of receipt of indications from the level
sensors, to ensure that the squeegees 12 and 14 are at
least checked at appropriate intervals by the processor
operator.

[0022] It will be appreciated that the level sensing and
control of supply of solution described with reference to
tanks 4 and 6 can also be applied to the wash stage. In
this respect, for example, when excessive carryover is
detected by the sensor 30 from the bleach tank 6 into
the first wash tank 8, the controller 18 may arrange for
additional wash solution to be supplied to the wash
stage. Advantageously, washing is carried out in coun-
ter current mode, so that in this case, when excessive
carryover is sensed from the bleach tank 6 into the first
wash tank 8, the controller 18 will arrange for an
increase in the supply of wash water into the second
wash tank 10.

[0023] When the sensor that senses the operating
condition of the processor determines that no photo-
graphic material is being processed, and when one or
more of the level sensors indicates too low a level in a
tank, then the controller 18 sends a signal to supply
water from a store 38 to the relevant tank(s), on the
basis that the problem is due to evaporation. In this way,
start-up of the processor, for example, after an over-
night shutdown, can take place in a much shorter time
since the correct levels can be maintained constantly.

Claims

1. A method of processing photographic material
wherein the quantity of material passing through a
tank of a photographic processor containing
processing solution is sensed and the solution
therein is replenished with a first solution after a
predetermined quantity of material has been proc-
essed, and wherein, during processing of the mate-
rial, the level of the solution in the tank is sensed
and the solution therein is replenished with a sec-
ond solution when the level falls below a predeter-
mined level.

2. A method according to claim 1, wherein the second
solution comprises a mixture of the first solution
and a third solution.

3. A method according to claim 1 or claim 2, wherein
the operating condition of the processor is sensed
and when (a) the sensed operating condition is that
the processing tank is not processing photographic
material, and (b) the sensed processing solution
level is below the predetermined level, a solution
consisting substantially of water is added to the
tank.

4. A method according to any one of the preceding
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claims, wherein a fourth processing solution is sup-
plied to a second tank into which the photographic
material passes from the said tank, and wherein on
said supply of the second solution to the said tank,
supply of the fourth solution is modified. 5

Apparatus for processing photographic material,
comprising:

means for sensing the quantity of material 710
passing through a tank of a photographic proc-
essor containing processing solution, and for
indicating when a predetermined quantity of
the material has been processed;
means for supplying replenishment solution to 75
the tank in response to the indication from the
quantity sensing means;
means for sensing the level of solution in the
tank, and for indicating when the level falls
below a predetermined level; and 20
means for supplying a second solution to the
tank during processing of the material, in
response to the indication from the level sens-
ing means.
25
Apparatus according to claim 5, comprising means
for sensing the operating condition of the processor
to provide an indication when the tank is not
processing photographic material; and means for
supplying to the tank a solution consisting substan- 30
tially of water on receipt of said indications from
both of said level and operating condition sensing
means.

Apparatus according to claim 5 or claim 6, compris- 35
ing means for supplying solution to a second tank of
the processor, and means arranged to modify said
supply to the second tank in response to the indica-
tion from the level sensing means of the said tank.
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